Genetic Deletion of Esr1 in the Mouse Preoptic Area Disrupts the LH Surge and Estrous Cyclicity.
Estrogen receptor α (ESR1) is critical for the generation of the preovulatory LH surge. Experiments in rodents have indicated a role for neurons located in the anteroventral periventricular area and preoptic periventricular nucleus [termed the rostral periventricular area of the third ventricle (RP3V)] in surge generation. In the current study, we aimed to examine whether ESR1 expressed by RP3V neurons was necessary for the LH surge. The estrous cycles of mice with estrogen receptor α (Esr1) exon 3 flanked by LoxP sites (Esr1 flox) and controls were monitored before and after bilateral stereotactic injection of adeno-associated virus encoding Cre recombinase into the RP3V. This resulted in 84% and 72% decreases in ESR1-immunoreactive cell numbers in the anteroventral periventricular area and preoptic periventricular nucleus, respectively, with no changes in the arcuate nucleus. Beginning three weeks after the adeno-associated virus injection, Esr1 flox mice began to show a loss of estrous cyclicity going, primarily, into constant estrus. Wild-type mice and Esr1 flox mice with injections outside the RP3V or unilateral ablations of ESR1 continued to exhibit normal estrous cycles. Mice were then gonadectomized and given an estradiol replacement regimen to generate the LH surge. This resulted in an absence of cFOS expression in GnRH neurons (1 ± 1% vs 28 ± 4% of GnRH neurons; P < 0.01) and markedly reduced LH surge levels (2.5 ± 0.6 vs 9.1 ± 1.0 ng/mL; P < 0.01) in Esr1 flox mice compared with controls. These results demonstrate that neurons expressing ESR1 within the RP3V are critical for the generation of the LH surge and estrous cyclicity in the mouse.